Flavin-containing monooxygenase, a new clue of pathological proteins in the rotenone model of parkinsonism.
Parkinson's disease (PD) is a major age-related neurodegenerative disorder characterized by loss of dopaminergic neurons in the substantia nigra par compacta (SNpc) and accumulation of aggregated alpha-synuclein in brain areas. Rotenone is a neurotoxin that is routinely used to model PD, thus to help us understand the mechanisms of neural death. Flavin-containing monooxygenase (FMO), usually known as an important hepatic microsomal enzyme like cytochrome P450, was found to play a role in the brain recent years. In our study we aimed to find out the role that FMO might play in PD pathology. Thus we successfully generated rotenone model in primary midbrain dopaminergic neurons and identified the apoptosis of neurons caused by rotenone. We found that in rotenone model of Parkinsonism, the expression/protein level of parkin and FMO1 were decreased accompanied by the activation of caspase 3. Blocking FMO activity by FMO inhibitor methimazole directly caused activation of caspase 3, meanwhile parkin protein level was decreased. Our data indicated that FMO, whose dysfunction could be a reason for the apoptosis of dopaminergic neurons in rotenone model, might be a new clue of pathological proteins in rotenone model of parkinsonism. Meanwhile, it was suggested that parkin function was compromised in neuro-pathological states, thereby further adding to the cellular survival stress.